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DETAILED ACTION 
Response to Amendment 

1 . Examiner made several attempts to contact Applicant to discuss proposed claim 
amendments and possibly addressing them through an Examiner's Amendment. As no 
response was received to Examiner's requests, the following final office action is 
submitted for Applicant's review. 

2. Examiner acknowledges Applicant's Arguments/Remarks, submitted 1/14/20110, 
which have amended claims 10-13, 17-20, 26, 28 and added new claims 29-35. 

3. Examiner further acknowledges the interview summaries presented by Applicant 
for telephone interviews held 1 2/1 5/201 0 and 1/1 2/201 1 . 

4. Amended claims 11, 12, 13 and 26 overcome previous objections, which are 
hereby withdrawn. 

5. Amended claims 10, 1 7 24 and 25 overcome previous rejections under 35 USC 
1 1 2, which are hereby withdrawn. 

6. Amended claim 1 7 overcomes previous rejection under 35 USC 1 01 , which is 
hereby withdrawn. 

7. Claims 1 0-35 are currently pending in this action. 

Response to Arguments 

8. Applicant's arguments filed 1/14/201 1 have been fully considered, and are 
persuasive. The claims are allowable over the prior art of record subject to Applicant 
addressing the objections and 35 USC 1 1 2, 2nd para. Rejections noted below. 
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Claim Objections 

9. Claims 13, 20, 23,27-32 and 35 are objected to under 37 CFR 1 .75(c), as being 
of improper dependent form for failing to further limit the subject matter of a previous 
claim. Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. 

Re claims 13 and 20: the language of claims 13 and 19 recites a machine 
configured to compute a value as a function of an index price when the option is 
exercised. This language fails to further narrow the scope of claims 1 2 and 1 9 (from 
which claims 13 and 20 depend, respectively) which recite a machine configured to 
compute a value as a function of a security price when the option is exercised. 

Re claim 23: Examiner recommends the language be amended to more clearly 
reflect method steps, as follows: The method..., further comprising calculating a price 
of the option at a node at the same time as the node vega for said node is calculated. 

Re claim 27: Examiner recommends inserting the word "further" following 
"....Claim 17,..." 

Re claims 28 and 35: Examiner suggests inserting the word "binomial" to 
describe the tree. 

Re claim 29: Fails to further narrow the scope of claim 1 0 from which it depends, 
as claim 1 0 does not present a concept of computing a value for node vega when an 
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option is not exercised. It is unclear as to whether the equation in claim 29 is the same 
as the language in claim 1 1 . Clarification is requested. 

Re claim 30: Fails to further narrow the scope of claim 1 0 from which it depends, 
as claim 1 0 does not present a concept of computing a value for node vega when an 
option is exercised. It is unclear as to whether the equation in claim 30 is the same as 
the language in claim 12. Clarification is requested. 

Re claim 31 : Fails to further narrow the scope of claim 1 7 from which it 
depends, as claim 1 7 does not present a concept of computing a value for node vega 
when an option is not exercised. It is unclear as to whether the equation in claim 31 is 
the same as the language in claim 18. Clarification is requested. 

Re claim 32: Fails to further narrow the scope of claim 1 7 from which it depends, 
as claim 1 7 does not present a concept of computing a value for node vega when an 
option is exercised. It is unclear as to whether the equation in claim 32 is the same as 
the language in claim 19. Clarification is requested. 

Re claim 35: for clarity, Examiner suggests amending claim to read "...is 
configured to iteratively calculate... for the binomial trees, using the Newton- Raphson 
method. 
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Claim Rejections - 35 USC §112 

1 0. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 1 . Claims 1 0-35 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Re claims 10, 17 and 28: it is unclear as to the meaning of single volatility and 
new value of volatility (dm 28). Where does this value come from? And what is the 
meaning of using a single volatility for all nodes - is it a single value that is the same for 
each node in a tree, or is it one value for each node that is different at each node? Or 
does Applicant intend a different meaning? Further, re claim 28, the 3''' clause that 
begins "calculate the implied volatility" is unclear in how the binomial trees are 
interrelated (also for claim 35). 

Re claim 12: the recitation "the security price" lacks sufficient antecedent basis in 
the claims. 

Re claim 13: the recitation "the index price" lacks sufficient antecedent basis in 
the claims. 

Re claim 14: it is unclear as to which "node vega" Applicant is referring, as there 
are multiple node vegas in a single binomial tree. 

Re claims 15 and 22: the recitation "the new values for implied volatility" lacks 
sufficient antecedent basis in the claims. 
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Re claim 21 : tine meaning of the following is unclear - "calculating node vega 
iterativeiy using new values for each iteration...". The discussion of the binomial tree 
includes a plurality of nodes for which node vega is calculated. To which node is this 
referring? Also, "using new values" - to what new values is this referring? 

Re claims 29: it is unclear as to what the phrase "when the option is not 
exercised..." is intended to modify. For clarity. Examiner suggests amending the claim 
language to read "...wherein said computing device is configured to compute a value for 
node vega at a node when the option is not exercised at a subperiod of time / 
corresponding to the node, as follows:..." 

The claim is further unclear because all terms of the presented equation are not defined 
in the claim - each divisor, each denominator and each other individual term. Also, 
regarding the term "p", is a probability of what? 

Re claim 30: the arguments are similar to claim 29 regarding definition of terms 
and ordering of the claim language for clarity. 

Re claim 31 : For clarity. Examiner suggests amending the claim language to 
read "...Claim 17, further comprising, when the option is not exercised at a 
subperiod... node, computing the value for node vega at the node as:..." 
The claim is further unclear because all terms of the presented equation are not defined 
in the claim - each divisor, each denominator and each other individual term. Also, 
regarding the term "p", is a probability of what? 
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Re claim 32: For clarity, Examiner suggests amending the claim language to 
read "...Claim 17, further comprising, when the option is exercised at a 
subperiod...node, computing the value for node vega at the node as:..." 

Re claims 33 and 34: The claims are unclear because all terms of the presented 
equations are not defined in the claim - each divisor, each denominator and each other 
individual term. Also, regarding the term "p", is a probability of what? 



Claims submitted by Applicant on 1/14/201 1 (not including the equations), some 
of which are addressed by the objections and rejections above, are provided below. 
Amended Claim Listing 

10. (Currently Amended) A machine comprising: 

a computing device for determining an implied volatility of an American option, 
wherein said device is configured to: 

generate a binomial tree having a plurality of nodes, each node corresponding to a 
different sub-period of time during which the American option can be exercised prior to 
the time when the option expires; 

compute a value for node vega at each node of the binomial tree for the 
corresponding sub-period of time using a single volatility for all nodes in the binomial 
tree; 

compute a value for vega for the binomial tree using the values for node vega 
computed at the nodes; and 

compute a value for the implied volatility of the American option using a function of 
the value of vega computed for the binomial tree. 

1 1 . (Currently Amended) The machine of Claim 10, wherein the computing device is 
configured to compute the value for node vega at a node as the exact derivative of the 
option price with respect to the volatility when the option is not exercised at the sub- 
period of time corresponding to the node. 

12. (Currently Amended) The machine of Claim 10, wherein the computing device is 
configured to compute the value for node vega at a node as a function of the security 
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price of the option when the option is exercised at a sub-period of time corresponding to 
the node. 

13. (Currently Amended) The machine of Claim 12, wherein the computing device is 
configured to compute the value for node vega at a node as a function of the index price 
of the option when the option is exercised at a sub-period of time corresponding to the 
node. 

14. (Previously Presented) The machine of Claim 10, wherein said computing device is 
configured to calculate the implied volatility of the American option iteratively using new 
values for node vega in each iteration until the computed price of the American option 
converges to the market price of the American option. 

15. (Previously Presented) The machine of Claim 14, wherein said computing device is 
configured to calculate the new values for implied volatility in each iteration using the 
Newton- Raphson method. 

16. (Previously Presented) The machine of Claim 10, wherein said computing device is 
configured to calculate the price Ofthe option at each node at the same time as the 
computing device calculates node vega at the node. 

1 7. (Currently Amended) A method for determining an implied volatility of an American 
option, wherein said method comprises: 

generating a binomial tree having a plurality of nodes, each node corresponding to a 
different sub-period of time during which the American option can be exercised prior to. 
the time when the option expires; 

computing a value for node vega at each node of the binomial tree for the 
corresponding sub-period of time using a single volatility for all nodes in the binomial 
tree; 

computing a value for vega for the binomial tree using the values for node vega 
computed at the nodes; and 

computing a value for the implied volatility of the American option using the value of 
vega computed for the binomial tree wherein each of the computing steps is performed 
by a computing device. 

18. (Currently Amended) The method of Claim 17, wherein the value for node vega at a 
node is calculated as the exact derivative of the option price with respect to the volatility 
when the option is not exercised at the sub-period of time corresponding to the node. 

19. (Currently Amended) The method of Claim 17, wherein the value for node vega at a 
node is calculated as a function of the security price of the option when the option is 
exercised at a sub-period of time corresponding to the node. 
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20. (Currently Amended) The method of Claim 19, wherein the value for node vega at a 
node is calculated as a function of the index price of the option when the option is 
exercised at a sub-period of time corresponding to the node. 

21 . (Previously Presented) The method of Claim 1 7, wherein computing the value of the 
implied volatility of the American option comprises calculating node vega iteratively 
using new values for each iteration until the computed price of the American option 
converges to the market price of the American option. 

22. (Previously Presented) The method of Claim 21 , wherein calculating the new values 
for implied volatility in each iteration comprises using the Newton-Raphson method. 

23. (Previously Presented) The method of Claim 17, wherein node vega and the price of 
the option are calculated at the same time for each node. 

24. (Previously Presented) The machine of claim 10, wherein said machine is 
configured to compute a value for vega for the binomial tree recursively using values for 
node vega computed at the nodes. 

25. (Previously Presented) The method of claim t7, wherein said computing of a value 
for vega for the binomial tree is conducted recursivelv using values for node vega 
computed at the nodes. 

26. (Currently Amended) The machine of Claim 10, wherein said computing device is 
configured to compute a value for the option price at each node and the node vega for 
the corresponding sub-period of time using the option price of a node corresponding to 
a subsequent period of time. 

27. (Previously Presented) The method of Claim 17, comprising the step of computing a 
value for the option price at each node and wherein the value for the node vega for a 
sub- period of time is computed using the option price of a node corresponding to a 
subsequent period of time. 

28. (Currently Amended) A machine comprising: 

a computing device for determining implied volatility of an American option, wherein 
said device is configured to: 

iteratively generate a new tree for each new- value of volatility, the tree having a 
plurality of nodes, each node corresponding to a different sub-period of time during 
which the American option can be exercised prior to the time when the option expires; 
calculate a value of vega for each tree using values of the option price calculated at 
nodes of a single tree using a single volatility, for all nodes in the single tree; and, 
calculate the implied volatility of the option using the values calculated for vega for the 
trees. 
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29. (New) The machine of Claim 10, wherein, when the option is not exercised at a sub- 
period of time i corresponding to a node, said computing device is configured to 
compute a value for node vega at the node as: ... 

31 . (New) The method of Claim 17, wherein, when the option is not exercised at a sub- 
period of time i corresponding to a node, the value for node vega at the node is 
computed as...: 

32. (New) The method of Claim 17, wherein, when the option is exercised at a sub- 
period of time i corresponding to a node, the value for node vega at the node is 
computed as... 

33. (New) The machine of claim 24, wherein said machine is configured to compute a 
value for vega for the binomial tree using a recursive function of the values for node 
vega computed at the nodes, ... 

35. (New) The machine of Claim 28, wherein said computing device is configured to use 
the Newton-Raphson method to iteratively calculate the value for the implied volatility of 
the American option using the values calculated for vega for the trees. 



Conclusion 

1 2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Carol See whose telephone number is (571)272-9742. 
The examiner can normally be reached on Monday - Thursday 6:45 am - 5:15 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Kramer, can be reached on (571) 272-6783. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Carol See/ 
Examiner, Art Unit 3693 



/Rajesh Khattar/ 

Primary Examiner, Art Unit 3693 



